Discovery of diamine-linked 17-aroylamido-17-demethoxygeldanamycins as potent Hsp90 inhibitors.
Heat shock protein 90 (Hsp90) is an attractive target for the development of antitumor agents. Geldanamycin (GA), the first Hsp90 inhibitor, has potent antitumor activity, but showed significant hepatotoxicity. To get rid of the hepatotoxicity of GA, in this study we incorporated aroyl groups via three types of linkers (4-aminomethylpiperidine, 1,4-butanediamine, and 1,6-hexanediamine) to the 17-position of GA and synthesized fifty-three 17-diamine-linked 17-aroylamido-17-demethoxygeldanamycins. All the derivatives were evaluated by MTT assay for their inhibitory activities against human breast cancer cell line MDA-MB-231. Among these compounds, 17-(6-(3,4,5-trimethoxycinnamamido)hexylamino)-17-demethoxygeldanamycin (7h29) showed the most potent cytotoxicity against MDA-MB-231 (IC50 = 0.19 ± 0.02 μM) with the lowest hepatotoxicity (AST = 181.0 ± 23.6 U/L, ALT = 40.4 ± 11.8 U/L). Compared to tanespimycin (17-AAG), 7h29 exhibited lower hepatotoxicity in mice, higher Hsp90 inhibitory activity in vitro and antitumor activity in human breast carcinoma (MDA-MB-231) xenograft nude mice.